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Endemicity of
Opisthorchis
viverrini Liver
Flukes, Vietnam,
2011-2012

To the Editor: Fishborne zoo-
notic trematodes are highly prevalent
in many Asian communities (/,2). Al-
though presence of the liver fluke Clo-
norchis sinensis is well documented
in Vietnam (3), evidence of the pres-
ence of the more common liver fluke
of Southeast Asia, Opisthorchis viver-
rini, is only circumstantial. Surveys of
human fecal samples have frequently
reported O. viverrini fluke eggs in hu-
mans in southern and central Vietnam
(4); however, identifications based on
fecal eggs are notoriously unreliable
for differentiating species of liver and
intestinal flukes (5). The few reports
of surgical recovery of adult O. viver-
rini flukes from humans do not elimi-
nate the possibility of infection having
been acquired during travel in neigh-
boring fluke-endemic countries.

Metaceraria from fish in the Me-
kong Delta have been tentatively iden-
tified as Opisthorchis spp., but this
identity has not been confirmed (6).
Specific identification is necessary for
an understanding of the liver fluke di-
versity in Vietnam, especially because
O. lobatus flukes, a related species
that infects ducks, have been reported
from nearby Laos (7).

To clarify the status of fishborne
liver flukes in Vietnam, during 2011—
2012, we conducted a survey for liver
fluke metacercariae in fish from Phu
Yen Province. We selected this prov-
ince because the local populations
have a strong preference for raw fish
and because previous surveys of hu-
man fecal samples conducted there
indicated high prevalence of fishborne
parasites (4). We chose to investigate
metacercariae in fish to avoid the un-
certainty of identifications based on
fecal eggs and because of the avail-
ability of recent molecular methods
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for species identification of Opisthor-
chis fluke metacercariae (7).

Fish were collected from Tuy
Hoa City and from the districts of Hoa
Xuan Dong, Tuy An, and Song Hinh;
these 3 districts are areas of large
aquaculture production of freshwater
fish. Fresh fish from ponds, rice fields,
rivers, and swamps were purchased at
local markets from April 2011 through
March 2012. The fish sellers provided
information about the source of the
fish (e.g., type of water body). Fish
were transported live with mechani-
cal aeration to the Research Institute
for Aquaculture No. 3 in Nha Trang,
where they were examined for meta-
cercariae by use of whole individual
fish pepsin digestion (8).

Recovered metacercariae were
examined microscopically, and those
identified morphologically as Opis-
thorchis spp. flukes (9) were isolated.
A subset of these metacercariaec were
fixed in 70% alcohol and examined
by PCR and sequence analysis of the
COl gene (7) at the Department of
Helminthology, Mahidol University,
Bangkok. For the purpose of obtain-
ing adult worms, 3 hamsters were in-
oculated with the Opisthorchis meta-
cercariae (15, 30, or 45 metacercariae/
hamster). The adult worms were re-
covered from the infected hamsters
25-30 days after infection and were
fixed and stained for morphologic de-
termination of species (/0).
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A total of 4 fish species were in-
fected with O. viverrini metacercariae
(online Technical Appendix Table 1,
wwwnc.cdc.gov/EID/article/20/1/13-
0168-Techappl.pdf). Metacercariae
prevalence was highest (28.1%)
among crucian carp (Carasius aura-
tus). Specific identification was con-
firmed by morphologic appearance of
adult worms recovered from hamsters
(Figure) and PCR and sequence anal-
ysis of the partial metacercarial CO1
gene, amplified by CO1-OV-Hap-
F&R primers (7). Infected fish origi-
nated predominantly from so-called
wild water (i.e., swamps, rice fields,
rivers). The prevalence of O. viverrini
metacercariae in crucian carp varied
seasonally (online Technical Appen-
dix Table 2).

Crucian carp are cultured in some
countries but not in Vietnam. However,
the high prevalence and mean inten-
sity of O. viverrini metacercariae (28.3
metacercariae/fish) is of public health
concern because wild species such as
crucian carp are often eaten raw, mari-
nated, or lightly cooked. In contrast, in-
fected barb (Puntius brevis) and rasbo-
ra (Rasbora spp.) fish (online Technical
Appendix Table 1) are not eaten raw.
However, barb fish are invasive in farm
fish ponds and can persist as a self-re-
cruiting species; the presence of barb is
an indication that pond management is
insufficient to prevent invasive species
of fish. Furthermore, barb fish are often

Figure. Morphologic appearance of different stages of Opisthorchis viverrini flukes. A)
Encysted metacercariae. Scale bar indicates 30 um. B) Metacercariae released from cyst.
Scale bar indicates 30 pm. C) Adult worm from experimentally infected hamster. Scale bar

indicates 1 mm.

Emerging Infectious Diseases « www.cdc.gov/eid « Vol. 20, No. 1, January 2014



fed to farm cats, which are major res-
ervoir hosts for fishborne liver and in-
testinal trematodes. Infections (preva-
lence 8.3%) in snakehead fish (Channa
spp.) also represent a food safety risk,
because snakehead fish are cultured in
Vietnam and are sometimes eaten raw
or inadequately cooked. In addition
to O. viverrini flukes, metacercariae
of the zoonotic intestinal flukes Cen-
trocestus formosanus, Haplorchis tai-
chui, and H. yokogawi were recovered
from snakehead and barb fish (online
Technical Appendix Table 1), all of
which are common throughout South-
east Asia (/).

The results of this study demon-
strate that the human liver fluke O.
viverrini is endemic to Vietnam and
that it is being naturally transmitted
to fish species that are often con-
sumed raw or inadequately cooked.
For determination of the prevalence,
distribution, and epidemiology of O.
viverrini flukes in fish, humans, and
reservoir hosts (e.g., cats and dogs),
these results need to be extended,

especially because aquaculture is a
growing industry in Vietnam.
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Opisthorchis

[o"pis-thorkis]

From the Greek opisthen (behind) and orchis (tes-
ticle), Opisthorchis is a genus of trematode flat-
worms whose testes are located in the posterior end of
the body. Rivolta is generally credited with discovering
the first opisthorchid, which he named Distoma felin-
eus, in a cat in Italy in 1884. However, the fluke may
have been mentioned by Rudolphi in 1819, and in 1831,
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Foodborne
Trematodiasis
and Opisthorchis
felineus
Acquired in Italy

To the Editor: Opisthorchiasis
comprises diverse clinical manifesta-
tions caused by infections with Opis-
thorchis felineus or O. viverrini liver
flukes, which are transmitted by eat-
ing infected raw or undercooked fish
and other aquatic products. In regions
outside Western Europe where hu-
man opisthorchiasis is endemic, the
disease is mainly described as being
chronic and asymptomatic. Recent
studies indicate cases of O. felineus
infection in the Mediterranean region,
particularly Italy (/—4). Patients with
acute infection have signs/symptoms
ranging from fever to hepatitis-like
signs/symptoms (e.g., pain in upper
right abdominal quadrant, weakness,
fatigue, loss of appetite, diarrhea,
weight loss); sign/symptom onset oc-
curs =2 3 weeks after infection, de-
pending on the number of ingested
flukes (2—4).

Acute opisthorchiasis is a feature
of O. felineus infection that is not
often reported for other trematode
infections. Opisthorchiasis is char-
acterized by hepatosplenomegaly,
abdominal tenderness, eosinophilia,
chills, and fever (2); left untreated,
it can lead to obstructive jaundice,
cholangitis, cholecystitis, and intra-
abdominal masses (/,2,4).

Transmission of O. viverrini
mainly occurs in Southeast Asia, but
O. felineus transmission expands fur-
ther westward to parts of Western and
Central Eurasia (/,2,4). Recent out-
breaks of O. felineus infection have
been described in Italy (5—7). In 2010,
two travelers from the Netherlands
who ate raw tench near Lake Bolsena
in Tuscany, Italy, were infected (8).
We describe 3 additional cases of O.
felineus infection in Dutch travelers
who ate raw fish near Lake Bolsena.

In August 2011, a 54-year-old
woman in the Netherlands with no
relevant medical history sought medi-
cal care for fever, chills, and myalgia
lasting 2 weeks. Symptoms began after
the patient returned from a vacation in
Tuscany. Physical examination showed
no abnormalities; her temperature was
37.4°C. Laboratory examinations
showed eosinophilic leukocytosis, an
elevated C-reactive protein level, and
elevated liver enzyme levels (Table).

Opisthorchiasis was suspected
because of the patient’s travel history
and report of eating carpaccio (Italian
dish made with raw fish/meat) near
Lake Bolsena (8). A fecal sample ex-
amined by microscopy was negative
for eggs, cysts, and helminths. A se-
rum sample was tested at Leiden Uni-
versity Medical Center by using an
in-house immunofluorescence assay
and ELISA with Fasciola spp. anti-
gens, which are likely to show cross-
reactivity with other liver flukes (9).
The immunofluorescence assay result
was positive, but the ELISA result
was negative.

To confirm the diagnosis of opis-
thorchiasis, we obtained another fecal
sample 1 month later, and low num-
bers of Opisthorchis eggs were seen
by microscopy. The sample was sent
to Leiden University Medical Center,
where in-house real-time PCR was
performed using primers (Of350F 5'-
CTC CGTTGTTGG TCC TTT GTC-
3’ and Of418R 5'-AAA CAG ATT
TGC ATC GAA TGC A-3') and a de-
tection probe (Opis372 FAM-5'-TGC
CAA CAC TGG AGC CTC AAC
CAA-3'-BHQ1) designed from the
O. felineus internal transcribed spacer
2 sequence (GenBank accession no.
DQ513407). This PCR amplifies and
detects a 69-bp fragment within the O.
felineus internal transcribed spacer 2
sequence. Simultaneous isolation, am-
plification, and detection of a standard
amount of phocid herpesvirus were
used for internal control of inhibition
(10). The O. felineus real-time PCR
was positive (cycle threshold 24.7).
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